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itTSif >y h ^ t)|5it) HIES i: 411^. 
«;b¥*llflt{:: i t) O F D MT^-^if ■^©^S&'fe h S 
«taiR1-S i i: ^it^ii-r 0 F D Mm^^So 
2 ] it*Jg 1 |B«^r*^^T^ 

^^^JTm^mti^iQUU FFT (Fast Fourier Tra 
nsfomi; 1*5317 «T-B^^t-SCi:T-*tf>e> 

n5ii:^#^i:-r«0FD M^ii^a. 

;e(t*S{iJ:^n^ c i:^i|f^Si:-rs O F D M«|li«So 

5 0FDM«l8^g„ 
im^m 5 ] if 4 gB«^3:feV^T^ 

^zt ^mmtr^^ o F DM^wsso 

[if *ii 6 ] Si^iii^n^^^^i-^ tr«^gi<& 

ites i: -r s o F D M^ra^Bo 

[^««7 3 Bf*iH6IB«{3*5l^T^ 

^^5•9-:/:^^U7®«:*ole^^^jt®MSSB (Most Signi 
ficant Set Bit) (DtiLStl>^}^y hS^fe^i^-rS 

:i t ^^ft^ o F D umm^mo 

^ n T V ^ 5 H ;e 1 $ ti 5 d 4tS5t i: -r -5 

oFDMara^So 

0 F D My=—$>m^(D^mrj: t ly b ^illijlJR-r S ^ t 
<£#SJ!i:-r 5 0 F D MaiHSgo 



[0 0 0 1] 

MJ^;^7"AtfflV>^0FDM (Orthogonal Frequency D 
ivision Multiplexing ; i»2SMIMi5^fJ#a) {i^O« 
Pl^gK^Ds 0FDM^Ii^gfc:*}{t5s gi?;^ 

a^!^^f^*«^-r5tf^tf (Viterbi) ^^II'nOA;^; 
W-r 5 511- 5 OT'$> 5 o 
[0 0 0 2] 

U Ttri^ffl -^C^tt^tlt:: l 6 QAM (Quad 
rature Amplitude Modulation) ^Mttif^^^titzim^ 

So 

[0 0 0 3] mULAN (Local Area Network) 

^tT-ii. S«^{'*5(tSS«^-^;btt^>5;5o i©g 
jBU^;i/SH ^ffl-f-SA/Dn W?— (Analog-Digit 
al Converter) ©^-f ^y^V>i'©^Hp«g{c::fe$4i 
5jgJSASfet)> ^^^-^^y b©SMV^;i/*^Yb-r5&4«) 
tZAGC (Auto Gain Control) [el^^&^ffl-rSo 
[0 0 0 4] AGClElEStiSC^T^ SfS«^©tgti<&A 

r';T>:/;wi^S:3^{S-ri>„ AocisigSii. z(Dy^} 

[0 0 0 5] oFDMmmmmi^:^y'M.x-^. ±mhrz 

■r?>tzisbiz\^-i7mmt^'i^m.m(Ditifix^ <tj::^. 
2) mmm • ^mmm(Dsmifimmi-?>fzi!biz^mu-<. 

;b*s^K;-r5s ^mi^m^^fzisbiz. fut^xmrn^mi^ 

[0 0 0 6] J^ffglT-gi^ijiJ^^L^f^^b^nfeOF 

DMM^ii. 9.m^x\i^\im.^m^im\.xm.^^ 

T§fdt-^©Mfe-&ti-it^g{i-r5fcAi)^ v;i/5^yi>^7 
x-i;>^-$S{ts:i^t;&5o zmz^. OFDMft 
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[00 0 7] i^m^m^mm b& 0 F D M«^0^ 

lII2^3^^^•r<i:•5'&:=I>;^^^— >3> Gi^iaa) 
e«3Ci|i)ji|aj^{3 j:5 1;^' l^«^H:liiKJ|aJ^K:fflv^^.a?^bl^ 

[0 0 0 8] 'iSSm^-rt^. SM^nfcOFDMfg^tt 

A G C HIESCD^ST- A/D n >n-^ (3 i D 

im.. y''<'Ji>)\'i^^mmmm-. mm 

omzm(D%isbQ^^im^-t^ti:if\^xm^\^y how 
?)ixDs*5c:5&v\ m^^tirz\iy vizii-^»im<Dm^ 

[0 0 0 9] msiz^ t:^ftffi{3j;5if^t;«^^cDfc 
AGCEiBsi 0 i<Dwmizj:t)^m\^^j\yifim<t^tirz 

^S^alOl*^ A/Dnwt-^ 1 0 2{;:it)7^-1'->• 
^;^^t^a 1 0 2 izm^i^fz^i. am^m i o 3 

^•>3:if(DW^ifitji:^titz. mm^m^myvT>-:fMS 

1 0 eiiOFDMT^-^J'fS^a 1 0 3T-fe5o 
[0 0 10] OFDMf^'-^fi^a 1 0 3K:^Sn-S# 
V-^^'?V7(D^m.tt. lE^lHlESl 0 4t*l^T^ g 

m^m^myvT>^M9^8i 1 0 6©Mjis-r5-y-:/^ 
'J T(Dm.miz i t) m^b^tv. iEm<t:^iifzm^ a i 

0 4{i. n>;^^'i/-i'3>:S-M[elKl 0 5f3>;^^ 

>:/Mm^a. 1 0 6 {i. :r^lH]^a 10 6 1 <t 
^•^'J7'®«::t>fe{i^a 1 0 74stf-©^n:5o n>::^^5' 

3 >ti^bm^^ntzm^& i o sji. a^^^^fttJiH] 



8&1 0 8fc:*>^^T^ £»ESJt^ffl7'';7>:^;u®«f£;-r 

^{ti-}^titzm^& 1 0 8*5. m^Mif\B\mi 0 8*^6 

^Igl 1 0'sOA:^br>;; ^?&Noi:■r-5^:&^ Tffity 
h«t5m!3lHll^l 0 S»{ttt$ftfc<i^a 1 0 

8®^-^MSB (Most Significant Bit) ifiibNQlf^^ 

vrn^^mmj:y=-ifm^& i o 9 i: Lxtr^' t:«-t^ 

1 10HA>3U ^tXOTffitr^y hS«Jt)}tt:-5o Z(D 
[0 0 11] 

•r ^ A/D n w;— ^©ijr^ :h 5. \y ^ I' >i;©ieHl*li; 

i&®stbv%^^:^sc-efe50FDM^iitt^ nizm^^ 

So 

[0 0 12] 3£®liT?a55'32^4gF^Yb$n&OF 

6 «^ b. emsgji^ffl 7" 'J T > y;i/©Mii5-r s if 

<tt)aMS<]^£fiSi:bT-^^5c:i:AST-^s SS.k:i5v^a 

[0 0 13] b*^b> «*«^T-tt. m.^mn(Di^mt 
bT{Rj?i«A»©^M^n?)i^?ij<fefflStbs -^n^nois 

9"J©*jSS:ff-^b&^{r. *©ffipe>S^);fcJK©i^v^t, 

©^^^m^jt^^-rs. cin^©jiis-ett> e^bi; 

«■^llifsm«{c^{bb:&l^^I«K:*^{b^^>;/ hi!c?&$ij 
(E-rS'iJMASfe5i:i:4)l;> *?»tMS'&:iiS©br5/ h 

^cv>:l-^, o*t)t«e5fefi«J©J;-5K:M*{\f»t$n&«^a 

io8(oot>MSBii^^^tb^tifz\^yvm. m^ae 

h^£;HSbTVfiJ't«^|§tai*bfcJ:bT*)^ M 

^a 1 0 8<D^§$lZ^'DXI,tmmzlt6\:f:y h(Do-^ 
3 If >;/ h biJp t«^t*^{c^#b>&:v^z: i: t) 
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[0 0 14] :^mmx'it:in^(Drsm^m^-t^^m^ 

ica-^14^#Sfc46{3, tfiJ'lfa^^^CDA;tilf h 

S« ^-<;i'^Jf#$iJ® ^:}3Ci ;& d i: {:: S . 
[0 0 15] 

[0 0 16] OFDMfS^lis AGCI5)K{3J:!5, AG 

^ji^ti^-^ttj^^xoizmmmmii^:^szttiDn. a/d 

^^^^ ^WD>y hM-^{::i?){£t^@y-i'X|^A$tL§. 

[0 0 17] sii±(Dm^^mtzOFi)Mm^ii. ^m:^ 
(i, if^tra^iitA^j-rsfetoK:, -'t^r-zhp'g-ett-r 

t:;^ 7 - i; > ^'^ttt As-^T- * -5 V ^ -5 {g* iciJe 

{3it)jtL«>jitt)e>n?)<t^t:j!!isbTs s^-fhiif 



[0 0 18] 

it 5 A G c ihiesk: i o xMmmmi'^-^ntz o f d mm 

bTs 0FDM7'-^J'6Dlf;J'lf^^S-^CDA:^lfiy h^. 

[0 0 19] ^mm(D-msmmizgh?>if^\im.-^^<D 

[0 0 2 0] S^?^{t(t:teJ;l>*lf >;/ hSlRlHllS2 2 OtCA 
*$tl5©a:^ AGCIiIES2 0 l®atgtj;t)§fiv^ 
;u*5^fb^nfcft^a 2 0 1$. A/D3Wn--<J' 2 0 
2}Zj;t)5^-f i^iJ'MS-^a 2 0 2{;^i^bfe^s iOaill 
K2 0 3{^:}3V^T^ fE»g§« 

fflT-y T>7';i/{t.^a 2 0 6 tOFDMT^-^M^a 2 
0 S-rfe-iio 

[0 0 2 1] OFDM7=-<57M^a2 0 St^tnS^ 

■y-z/^^r+yT-cDlflRtt, IEmillSS2 0 4{;:*'^,^T^ IS 

m^m&m:/VT>yMm^ai 2 0 ecD^^s-r-s-y-:/:^ 
^y7'©igii{cj:t)iEM{b^n. mm^b^ntzm^aiZ 

0 4tt, 3>;^^J'V-i'3>^^|l]K2 0 5T3>>^^ 

y^Mm^Si 2 0 6 tt. -^0ES2 0 Q\ziiK)^v:r^ 

^ y T©«i?<i[AStt@^tl. «^a 2 0 7 bTtH±J^ 
nSo =3>^^5'U-$^3>4»f,a[^$nfe«^a2 0 5 

©^it:ra^^ y m^mmm2 0 7(c:fev^ 

Ts e»iiSJi^ffl7*y T>:/;i'©^is-r-5-y-7':^i' y t 
©«*ffi&5^-ra 2 0 7 i tja^f^it^ns m?)-mf 
^ntz{m^& 2 1 OAS. immii^xffii^^fymmi 0 
9 t:ai;t/ ^ ti o r y T > 

+'y7'©S:^/fl<&^-ra 2 0 7«1. ¥±911^2 0 8{;*) 
Ai;$n> ^19111882 0 8 (^:feV^T^ 1 2|s:o-y:^dp^ y 

7^fz\)(Dw^m.tim.ifii^ii>hnx. w-^mtim^&2 

0 9 i: bT. lt«|g*j J:m»j2.^?^[HlK2 0 9 J^tB*^ 

ns, it«ii*'j;vjiL«>3iJ5)iiEiES2 0 9T-{±. mwm 

■^flfzm^& 2 1 0$:¥±Sm*«^a 2 0 9-ejtLi6jitr 

*^ Cioa-f^tt. fi^a 2 1 0©:;*:^^ASfi^a 2 0 9 

«^a2 0 9©tt?£tB^u ft^a 
2 1 0©;*:#?As«^a 2 0 9 i ^)/J^^V^i:§(i, ^f-f- 
a 2 1 0Ofiti&^©^sai;b-r-5<, 
[0 0 2 2] ±{4lf>y h«J?)mf3|5|SS2 1 0{3tt, «^ 
¥^fita2 0 9{;j;t)A«)ii^nfefS-^a2 1 1 SrA* 
U m*¥*9fiia 2 0 9 S:SS-rS©{3:^je>gi:!feoT 
V^5±{3it•>;; bi:lBlb{3iB©lf fS-f-a2 11iP 

^m^-^-DXm^&2 1 2i:bTtB:tJ-rs*s. fcfcU 
mtl^i^m a 2 0 9 AS tf^ If 2 1 2 'v© A^ If 
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SB (Least Significant Bit) tT^ tf^-f-^ 2 1 
HISS 2 1 IT'tt^ J*^^nTl>5tr^tr^^2 1 2^ 

x?>tm'^m^tji\,\ m^BL2 iz^\i^\f:m.^^2 1 
2 {3A*-rs« 

[00 2 3] ■^»^l^^t•^t*iJ:Uftf y haiRlHlE&2 2 0 fc-o 

iStti^tD^Ts :^f*fi!^J^£^^bTl5iB^-r?>o OFDMM 
•§-CD-y-7'^1r';7'i!lN_sc=5 2 (/M D >y h^^ U T 
4**-g^tf) ^ FFT (FastFourier TransfonD ; ]iSja 
7- U i^J^) SN_fft= 6 4 T\ U 7•{i^ 

m2(D-3y::^^v—iy^>\zm.-oxi 6QAM^p^n 
T*;5s «-^cD«^?*ttJ(U^2©lfiia5^i:t-i.o 0 

tts A G C ffl r U T > eSKJiSffl r U T > 

T'Mt^^ms ^>}®gB^liOFDM7^-^«^A^^, 

[0 0 2 4] AGCffl7''JT>7';U*J<tUteJigS}f^ffl 

nN_sp= 1 . N_ip= 1 h bs mm^m^myvyyzr 

SC-2 6-2 6= {1,1,1,1,1,-1,1,-1,-1,1,1,-1,1, 
-1,1,-1,1,1,-1,-1,1,1,-1,1,1,1,0,1,-1,-1,1.1,-1,1, 

-1,-1,1,1,-1,1,-1,1,1,1,-1,-1.-1,-1,1,-1.1.1,1} 

m ^ It. ±iB®« izitm-r^^'^ ^tgeep© b psKmm 

[0 0 2 5] T^-^gp^ii. &tJ-:?'^i' T-^^-^n^n 

1 6QAM^SIU ti^*0-&So ^OFDMi'yTjf;!' 
rfctFFT^JSifdU AGCfflrVT^:/;!/. 

[002 6] O F DM^-tttfefifESfs ^Sit:/:^^ U T 
efiK1t14<&> a (i) (i=l. 2. 5 2 ; 

[0 0 2 7] dO&yl'ir^i. h©S{8V^;uS:^<tS-r-5© 
ASAGC11SS2 0 lT?fet)> ^:©f*<ttt> ^-'^'{ryb© 
^fegRtc^^x. ?>n*: A G Cffl u T> :/;i/©S«i/-^;i/S 
^i;t:teC:fe^n. A/D^g|g2 0 2tJ;t)7^^i^^ 

Mm^iz^^^n^o j!QMiiies2 0 3T'tts agc^t" 
7 -tr h «{s F F T ct ?) mmi.mm(Dm^iz 



[0 0 2 8] a«^i^M(t:j3J:yftf y h3ltl?lHlES2 2 0 1 
lis SfibfeOFDM^t'Jru; h©^*,fefl|8^^«7"U 
T>yMS^Si 2 0 6t. AGCffl:7'>;7'>^;i/-^eJt 
ESJi^ffl 7 'J > T'^'Ut J: f) If (a^nfe 0 F D M7^-i5^ 
M^a 2 0 3 i:^^ltTA;t7-r-5, •GJSSSit^fflT'U^' 

bTMffl-rs. 

[0 0 2 9] OFDM7'-<J'{B-^a2 0 3lC^*nS# 
■y-T'^^r^ 'J TCtffgtts IE^I<bI5|ES2 0 4 (r^JV^T. B. 

mmm^p^yvyyyMS^a 2 0 6©M^s■rs■^^•7■:3^ 
^'VT(Dmm I a (i) I {zitjiEm^nv iBi^b^ 

tl&d-ta 2 0 4tts i/3>^piHlK2 0 

5T'E2©n>;:^^^— i/3>A^6«-f-$n?). *«?!l© 
®-^s =§-y-ydi^^ UT't 1 6 QAM^IB^nfelg^As© 
oT*5»)s 0FDM7=— :J'«^a2 0 3t^Sn5— O 
©If^^^UTCIfiK^ (In-phase component) s 
^ (Quadrature-phase component) (DiB.^-^tl-^tlXs 
yt-r^t^. ::3>^^U-i^3>'$j-mmm2 0 5izJ: 
t)— o©-9-7'dF-^'';TA^^s 
a20 5 (bl) =x 
a2 0 5 (b2) =x-2 
a 2 0 5 (b3) =y 
a2 0 5 (b4) =y-2 

±BB©a 2 0 5 (b 1) ~a 2 0 5 (b 4) ©4o®fi 
^t^m^^tlX. fi^a 2 0 5 i: bTtB;tr^nSo 
[0 0 3 0] efilS«l«ffl^';T>:/;i/«^a 2 
G 6 — sniBS 2 0 6 c J; t) §-y-:/^r^ TCDmtim 

|a(i) I 2 tftfff^n^ {g^a2 0 ThbTm 
;t;$ni)o ='>;^^u— i'3>*^e>«-^^nfe/t-9-a 2 

0 5 ©^it 'J y<Dmmt:. MMtimm 2onz 

Tcomti a 2 0 7 J: 5 S^^^tf^f b, 
a210(bl)=|a|2x 
a2 1 0 (b2) = I a I 2 (x-2) 
a210(b3)=|a|2y 
a2 1 0 (b4) = I a I 2 (y-2) 
±l3©a2 10 (b 1) ~a2 1 0 (b4) ifiWtii^ti 

m^i^mi-^tiTzm^&ziotLxiiiti^ti^o z 

©m5!)^M»t^nfc®^a2 1 Otts fi»ES©S*!^'ttf 

[0 0 3 1] ZZX. m^&2 0 9iSJ^Tfm^&2 1 0 
mMi;l,f^tltzOFDMy'-'^m^8L2 10^, 16t 

'i>h<D^^\f^\fm^m2 1 2izxtiT^ii. tr^if^ 

^^<&«fig-rsyN-K"i7iTAsjlE:*:5Q;t)©i:3fet)s tf^ 
6tf>;' h©'5t.MSBA^e>j*toe)nfctf>:; ^CxE 
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^112 1 atAAbTV-'feo a 2 1 0O<fii:l/TTIB{I 

4-o(Dmt:mTc ff-^a 2 1 0CD±tt6 tf>.y h^tf^'lf 
«^ii2 1 2t§{tS-r^i:t^tS>{)S, ^^ii6t>.vh 

a2 1 0 = "0000001000000000" (16bit) 0^;t^ "0 
00000" (6bit) 

a 2 1 0 = "0000100000000000" (16bit) CDilt, "0 
00010" (6bit) 

a2 1 0= "1111111000000000" (16bit) ©i;t. "1 
11111" (6bit) 4, 

a2 1 0 = "1111100000000000" (16bit) 0^:t^ "1 
11110" (6bit) 

tf^tr«^^2 1 2{c^n^tLA:t;-rs. 
[0 0 3 2] -ecf*^BJT-ii, lf^t«^l|2 1 2^ 

fefii^Ji^ffl :7'U7'>7';KZ)iit-7'^^iJTfefeticD« 

±fa2 0 9SJg^i:LTs ^■i' \^m^m2 1 2^<DXtl 

fit^^f-fg-l-a 2 0 7*A*i:LT. 1 1?-:/dr ^ U Tfe 
& 5 0«:t;¥±Sfit<fe*4«)Ts {t-§-a 2 0 9 Lxm^T 
S. M^a 2 0 9 {i, eflHSJi^fflru T>-::fjv<D 5 2 
*©1J->^:^ri' U Tm^^mW U F F TS 6 4 T'^^-T 
?>Ci:T-3e<fe(L. ZHit^ 5 2;$:©f 7":i|r-^ y T©in^ 

ci©«*¥t9ffi[«:$.<S-^t)lf^'tf«^|§2 1 2'N®A 

E§2 0 8{*. T^aStTy h^«]t)}tTT^±S|S;t;©2 

5 ^) 5o 

[0 03 3] ittil§*5<ttF5tLi*3i5!(ilHlSS 2 0 9 T-(±. 
»gS«l^ffl:r U :F>:/;i/©«;t;^±afita 2 0 9 i:. fe» 

«^$nfeOFDM7'-^J'{i^a2 1 Ot^&itKU 
-iJ'ft^a 2 1 0©$g^<ii*s«;b¥±9tta 2 0 9 i »?/J% 
^V^®^^i, v'-^m^a 2 1 OS^©**{t^a 2 1 

1 1 Lxmtiu y^-'S>m^& 2 1 ocomimifimtiw- 

±Sfta 2 0 9 i t) A§V^a^i±, y^-^/t^a 2 10© 
^f^i:«A7¥JSfita 2 0 9 ?&«bT. «^a 2 1 1 1 U 
TtB:t;t" So ^»J^{^^ a 2 0 9 = "0000010000000000" 

(1024) debit) (Dm-^. 

a2 1 0 = "0000001000000000" (16bit) ©^t, a 

2 11= "0000001000000000" debit) ^ 

a2 1 0 = "0000100000000000" (16bit) Oi:t^ a 

2 11= "0000010000000000" debit) 

a2 1 0= "1111111000000000" (16bit) ©^:t^ a 

2 11= "1111111000000000" debit) 

a2 1 0= "1111100000000000" (16bit) (Dt§ a 



2 11= "1111110000000000" debit) 

©iotioa^s, ^(Dmmzx*:). y'-^m^&zi 
o^mMmi^mtiw-i^ma. 2 o 9 i »3;«c&i^®^h:. m 

[0 0 3 4] immm^mr^)Tyzr)\,<Dmti^i^m.& 

2 0 9 *s±IB©^JT'^ Ufe J:^ a 2 0 9 = "000001 
0000000000" debit) TfeStt. ±'|2HfyhH:?f 
^t:>^ h^C©T''i;>Sfe**s^ ±^42 hA^^±{45 If^;; 

2 1 OT'iis M-^a2 1 1 ©d *.aSJ5:±|tH''.y * 

^J©a-a-T'i±. ±ffi2 h*^e.±{3t5 tf >.y h©H-4 tf 

'J' h^BXtil^V^T. «^a2 1 2i;bTffi;t|-r-5o OS 

t)s ±{55:tr5' h-eJ»33l!3ll!SS2 1 0{±, 

a2 1 1= "0000001000000000" (16bit) ©i:$^ a 

2 12= "001000000000" (12bit) . 

a2 1 1= "0000010000000000" (lebit) (Dh^, a 

2 12= "010000000000" (12bit) > 

a2 1 1= "1111111000000000" debit) a 

2 12= "111000000000" (12bit) , 

a2 1 1= "1111110000000000" (16bit) ©i:^, a 

2 12 = "110000000000" (12bit) . 
© J; -5 ■?-ti^ti£li;t;-r 5 o 

[0 0 3 5] lf<J't«^ig2 1 2^(DXts\fi^^Vm.ifi6 

?33l-5<^^S*s$) t). •:iti^Ttetr>y b^tigxtiiEl^2 1 

1 T-:}3Z:^i:'5o *f!l©®-&, Tffi 1 If >.y bd^e> 6 If -.y h 

h^tl3l5[HlSS2 1 l(±^ 

a2 1 2 = "001000000000" d2bit) ©i:t^ a2 1 

3 = "001000" (ebit). 

a 2 1 2 = "010000000000" (12bit) ©a#, a 2 1 
3 = "010000" (6bit) . 

a2 1 2 = "111000000000" d2bit) ©i:^, a2 1 
3 = "111000" (ebit) . 

a 2 1 2 = "110000000000" (12bit) ©t^, a 2 1 
3= "110000" (6bit) . 
©i-5 {C^n-€'txiiJ;b-r-5o 

[0 0 3 6] tr^lf^-^^2 1 2-s©A^*S6lf >.y bT- 

a209d56tf<^ Yi^xTxmm-^^^m^s mx\t. m 

±lW-^B&2 0 9= "0000000000001000" (16bit)©i; 
t T tts "01000" ©J:ok:5bf'yh <D^X^m.X' ^ i> 
*^ -©2:§«J-:^T©ctot3^!Mt--5, tT> 
fit a 2 0 9t3i5ft©A«)3i^?*i{±. «±/^:^tta 2 0 9 
*5t^5'tf«^S2 1 2-N©A;tftf>.y hJ:t);ic&V^«-^J: 

2 0 9 tt. 

a2 1 0 = "0000000000000100" (lebit) ©i:t, a 
2 11= "0000000000000100" debit) s 
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a2 1 0 = "0000000000010000" (16bit) CDi:t> a 

2 11= "0000000000001000" (ISbit). ^ 

a2 1 0 = "1111111111111100" debit) (Dii^. a 

2 11= "1111111111111100" debit) ^ 

a2 1 0= "1111111111110000" debit) (Dt.^. a 

2 11= "1111111111111000" debit) ^ 

[0 0 3 7] Ui&^U ±{4t:'i' h«]!3iRt)(s]IS2 1 0 
■e^ «^a2 1 lCD±ffiO^S«:t^v ^*^!Jt)l!l■5^:^ 
tti;b«^a2 1 2tt5tfy hi:^tt3. tf^ lf«-?-i§ 2 1 
2^©A;bt^>>^ISJ:^)*)'J^^<^cS. iOia^®^ 
tt^ ±ffiHy b«Jt)9l!3ilSS2 1 0«> M^a2 1 ICD 
TtftH^^fbA^^etTy h^«^a2 1 2t{.Xtiiti-r 
So oSt). ±tetf-^ h^t)IRt)|H]SS2 1 Ott^ 
a2 1 1= "0000000000000100" (lebit) Otts a 
2 12= "000100" (ebit) s 
a2 1 1= "0000000000001000" (16bit) ©i:t^ a 
2 12= "001000" (6bit) ^ 
a2 1 1= "1111111111111100" debit) <Dt^^ a 
2 12= "111100" (6bit) > 
a2 1 1= "1111111111111000" debit) (Dt.^. a 
2 12= "111000" (ebit) s 

[0 0 3 8] bfetf-^Ts T{3itr>> h«!?BK!3l5]ES2 1 
1 -Zftt. M-^-a 2 1 2ii$T*6 bT-feSW&O:. ^^ 
*^^i)M^t.iO^-r^©SSa 2 1 3{^ai*-r?)o 
^)^ Ttflttf^;/ h-e]»33lt)[HlSS2 1 
a 2 1 2 = "000100" (6bit) Oi: a 2 1 3 = "00 
0100" (6bit) ^ 

a 2 1 2 = "001000" (ebit) (Dt^^ a 2 1 3 = "00 
1000" (ebit) s 

a 2 1 2 = "111100" (6bit) Oi:^. a 2 1 3 = "11 
1100" (6bit) ^ 

a2 1 2 = "111000" (ebit) (Dt^. a2 1 3 = "11 
1000" (ebit) ^ 

[0 0 3 9] C®J:o{3i!lS^tlfefS-f-a 2 1 34tfcJ' 

}^m.^m2 1 2icA:tibTs m:^j2<^n^<Dm^<t^ii 
[0 0 4 0] «^rtBo;l^^*■r•o:^ n>;^4'b-i^3>4»e) 



$le]fiSJiMA5JiE;*:-r5c:i:lc^L<> tf^tfa^^it) 
S5t(ficS-rsialE§©^a^AS;^§ < jfeS. 
[0 0 4 1]-?C:T\ tr^lf«^ll«*!)ftt35:<^ tf 
^ If^^glJ; *)mi{3<3iat--S[eIf^t-:5V^T*)^aKfP$iJ 
^[lESl*I^c4oV^TiD^g4^l^35;i:•©^S 

^a«©aJffiiJ * {i*^ S ^ J: AS qjigt; § ^ 
[0 0 4 2] ^©F^MSrP^rS^IStbT. EI 5 
■rJ;-5{C, FFT|i)8S2 0 3-3^ e»ESMmiES2 0 
3 - 4^ (iffly X^*lilK 2 0 3-5 ©^n-^-^©^ 
5*i:i:*t:tStlOTS[HlES2 3 O^iSg-rSo FFTHIK. 

♦i©j2;v^7'-^j'^S{t3i!3s mmm^my')7y:/)v 

a^lt^U ^©f6K:L-fe*s-,'^|s]OFDM.'1-5r^y M*) 

5o ^:©^B(S^I^©^^^^ (IBIi^Sfll) tt. H.'i^y 

3ai:bs *©OFDMy^^>;/ bASfiJjlbfcil^tt. [Sib 

1 <t »3 S^iiiS©JK■&v^<iHff © i: -r 

So ia5fc43{t5AGC[Hll^2 0 l^ A/Dnwt— ^ 

2 0 2. mim.mmmm2 03-1. mmm.-:^^^^ v - 

««lHlK2 0 3-2. FFT[pIgS2 0 3-3. e»ESM 
{«(BlSS2 0 3-4. -(iiffly-f X^5fe|HlE&2 0 3-5. 3 
>;^^lx-i<'3>A»^,©^^Inl8S2 0 5. tf^J'tf^^lf 
2 12t:ol^Ttt. 03. E|4T-SiBJb5fe4)©i:p]b# 

f6$r*-rs*>©i:-rso 

[0 0 4 3] ■ny7.i'\^—i^3>t^^CDWL^mm2 0b 
0^5t:Ee^tlTV^Sliy h31JRlHlES2 4 Ott. 07 

*3i^!^[lIS§ 2 4 1 i:T{jStf«y ht?Jtimti[H]S§2 4 2 Sifif 
X.Tl^So ^©tf^;' hillRlHliS2 4 0<i. feSl^fi^ffi 

Ci^tVV b:^Vf«^^2 1 2^©A:t>br>;; Mgflrfed J: 
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Ie1S§2 4 0*>e>. mVm^^^-^'^Oii.^fjiW-mtm^ (Most Significant Set Bit) ©■©BT-feDs 7'';t> 

[0 0 4 4] tSliWSlHlSS 2 3 OOmmtJi^^ Viyy h*N_s{iN_iiisi:*^-r'5o [pJOFDM 

3 OO«^^gtt-0T\ |iI0C*•^^•r^ 2 3 Uifi fetf hi'^ haN_s)«{tMSB:i?|pI{3lf>;» hi^^ 

Y U^^m. 2 3 3 {±teSf^[l]liS^ 234{±tf>i'hi/7 AS^fife^nSr** d bfe:®-&{i. ptLtiJii^f^ $r LTfa^tSfD 

jk?^m^. 2 3 6(iT'(ilf^y h^!3®i!3lPlEST-feSc :e(t "0" T-M^-TS, ^^.t^ffig^nTV^S 

[0 0 4 5] mmm&m^2 3 o«±. JnM^^^cif©® iiES©A;^)f>y hgiliC-^dJ;-5{3, T'tety h^^^ 

ttbT'y b*s^t*:-5PltH4As^SllI8&©^5tiHS-r [0 046] C:©jg*iS|fi|lIliS2 3 0(0^^^. 

J^^^nSs "Bril5E£«;*:br^y hgSN_msi:-r Njns= 4 K^y h bT^ 1 2 tf>;/ hO^^-^i^iS^C: 

HbT> ^g^-f-lf\y h^|?^<±<4N_msfcr>;^ h^rBiUm [ 0 0 4 7 ] tfT':^^ U Ti!t*S4 i:: U ^^^^^hMz^ 

u ^n^<Dmmmt:mw-t^o ^i<Dmmm(^9fW^m *tiS7='-^0FDM$^>^;i/i)S2oT-fesi:u ^s^^ 
0001100001010111 7"UT>7';i/ (t'-T'i^^'JTi) 

0000101001011111 yVT>y)U (Vy^^VT2) 

1111100010010000 yVT^^^JU ivy^^VTS) 

00000000001 11000 7" u T > (-y- :/dp ■^^ «; T 4 ) 

0001101101010111 ^-^ 1 (1t::/dp^i;Tl) 

1100101001011111 7=-^l UT2) 

1111100010010000 7=^-^1 (1)-:/^^VT3) 

0000111000111000 (-y-^:^^U74) 

0000000001001 1 1 1 7^—^ 2 (it r/^^lr ^ U T 1 ) 

0010100001011111 7^-^'2 (■y->':5ri'';7'2) 

0001100010010000 7=^-^2 (-y-:7'^-\'iJ73) 

0000000000111000 7=-^ 2 {v-:f^^vy4) 

[0 0 4 8] sr^ r';T>:/;KD^^sagmbT> 2 [0049] 

0001100001010111 yvT>yji (v-y^^^^VTi) 

0000101001011111 yVT>:/jv (V:f^^UT2) 

1000011101110000 yvT>yji (v-^^^vts) 

00000000001 11000 y^JT^^}]^ iV-^^^VT4) 

001 Ior0001or0000or0000 = 001 1 
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b hfittN_l-l= 2 i:*^-r-5. 
[0 0 5 0] [^tzifi^X. ^^^y V}fyiZ'^^tl^±X(D 

0110000101011100 yvTy 

0010100101111100 T'UT^ 

1110001001000000 y^yy 

0000000011100000 7*UT> 

0110110101011100 x-^ 1 

1000000000000000 t'—'S' 1 

1110001001000000 x-^S' 1 

0011100011100000 7^-^ 1 

0000000100111100 7^-^2 

0111111111111100 7^— ^2 

0110001001000000 7=—^ 2 

0000000011100000 7=-^ 2 

[0 0 5 2] ai;*jtti 2tfv ^i)SS:^^^^T^^5©•^^ 

011000010101 T'UTVy;!/ dty^-^' U71) 

001010010111 T'UT'^T";!/ (■y-:/^^'jT2) 

111000100100 7'U7'>7';u (-y-p^^^UTS) 

000000001110 r'J7'>7';b (•9-:rdr^'J7'4) 

011011010101 iv-y^^^jy 1) 

100000000000 7^— ^1 (1ty:^^'J7'2) 

111000100100 7^— ^ 1 (itT'^^UTS) 

001110001110 7^-^ 1 (■9-y^^';T4) 

000000010011 7^— ^J'2 UTl) 

011111111111 7*— ^2 (■y-:/^-\'';T2) 

011000100100 7=— ^2 (Vy^^'VT3) 

000000001110 ^T—irZ (-y-P^^^ ±13© 

[0 0 5 3] W±OS#S < t>ife7'-<$'*. it^tiB 
[0 0 5 4] 

^®«^:feif©^!ia?£iDx.T^ g^^^a^^^^^&a^-rs 
tr<$'t«^^'sA;t;-r-5*X'©&i!!iaiep§T% •efti^jt 

^ffl^U T>^;i/©«;tr¥i9fiI-?>M*i»llifitS:JiSi: U 
T, {f^t<y hA»e.*?*T-®^*lf>;/ ^4®l:^IM^f?-r 
5C:i:tJ:^). AGCmg?£7^^2^^5';HHlSST-1«ffi3T-t 



"0" T'1i^1-So 
[0 0 5 1] 

(■y-^:^ri'U7i) 
T';)/ (-y->^:^^';T2) 

(■y-:r^i^';7 4) 
(ti-:/^-\''J7i) 

(•y-:^:^^';:p3) 

(-!ty:^r^'JT4) 

(■y-y^^i'Uzi) 

(-y-:/"#i'U7 2) 
(t)-:/:^^'JZ3) 

^Sl^t J; 5 tf^/ ^l!SA5^g;*:bfc7^-^^g^A>e.^ «^ 
13(±8 t:-;' h b*^W5»^::ffi^^v^>St•©r^M;^^&P^ST' 

^^ m'o'^xhtifzv.vym.^mm^i&mt^^i:.-tm 
[Eiaos^/cCiJiB^] 

[01] O F D M«^y t>r y b ©^J5g^^-rSiBJEIT*fe 
5. 

[1112] 1 6QAMSia$nfcOFDM{8^©if:r:^-V' 

U T©3 >^^f SiB^iaT*$)So 

[03] ii6*iSJet:J;5x tr«^S©fci6©fii?(L{t 

»t:feiiFtr5' haiRio)ES©#ifie*^-r:/Dy^ET-fe 

^ o 

[114] if-^^m-mmimf^^^s b:^tf«^gi®fc 

[05] *^B^©ffe©|||f©f$^(IJ:?» «fltfcr.;;M!50 
ftW^^T^C a«6t6^*1-5 O F D M«^^g©SgB«fig 

s^-Ti/D v^mxt>h^ 

[0 6 ] 0 5 it<©ffi(S^®|5IIES©«fig5&S^-r :/D y ^ 0 
[07] 0 5 *© tf hillRlH]SS©iKfig*?x-r y ^ 

[?f^©lttB^] 

20 1 AGCIDSS 
20 2 K/Dnyn—^ 
2 0 3 ^iHieg 

2 0 3-1 Jl«i!f|^lS8llES 

2 0 3-2 mm.ty^-jy^ism'^ 

2 0 3-3 FFTBES 

2 0 3-4 ejSfSffidlelES 

2 0 3-5 teffiy-f X^*I1ES 

2 0 4 la^blHlgS 

2 0 5 ny7.'?\y—i^-3y%m^^ 
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2 0 6 — SlHim 

20 7 m^mm^ 
2 0 8 ^igniES 

2 0 9 it^miSXTIM'^^^m 

2 10 ±ffitf«;; h^ODrntJlUSS 

211 T{3ilf'y h«J>3m»)l3S& 

2 12 tf ^ tf^^il 

2 2 0 M*5ii{>f ft * <t t>* t; h illRIHi^ 

a2 0 3 OFDM^^-cJ'ffi^ 

a2 0 4 IE«<b^n:fe(g^ 

a2 0 5 =J>;^^^— >>3>*^5,^^^nfc®-^ 

a2 0 6 gJtSS«l^ffl:7'J7>:/;i/ffl-^ 

a 2 0 7 #1t7':5r^ U T(Dmtii&^mtm^ 

&2 0 9 w-i^mtim^nk^m^ 



a 2 1 0 M^itijsntzim^ 

a 2 11 m*¥lSfiIC J; t) %isbil.^ntzS^ 

a2 12 ±tfirlf>y bW0®l!3lHlSSCD[ti*«^ 

a 2 1 3 Tteif^y vm<am<om^(Dmtim^ 

2 3 0 tgflira^iiiies 

2 3 1 Bmmm^m :^vt> mis 

2 3 2 7;^— v^i/ MEgyuss 

2 3 3 S&S|n[ElS§ 

2 3 4 tf-;/ hi^^ h*?^^[llSS 

2 3 5 ±i4t:>i/ h-ffl t)S!l t) *<tUfA»ji*5)^iII^ 

2 3 6 Tii.\^^^ 

24 0 tr^y baiRBSS 

2 4 1 ±i4tr>j' b^t)«it)*j;mfe3i^:^^iHiK 

2 42 T^it^^y hW»)Slt)|lSS 



[01] 



[III2] 



16QAM 













00,10 


01,10 




11,10 


10,10 












00,11 


01,11 




11.11 


10,11 


— 1 — 


41 

-H 








•a 


-1 




-H — 

♦1 


— h-^ 


00^01 


01 , 01 

•I 




11,01 


10,01 


00,00 


01,00 - 




11,00 


10,00 













[ISIS] 



201 

i 



202 



203-1 



203-2 



230 



I 



203-4 



230 



203-3 





F F T 





203-5 

A. 



Heft > 'f tTI^^ — ^ isfsisss 



230 



205 



240 



» has? 



I 



212 

1 

e<r triads 



(11) 



it^lS¥14-111626 



[03] 



ACCESS 



a 101 



1^102 



^103 



alOZ 



JSifi&r s; h*9« F F T 



a 106 



a 109 



110 



~? 

109 



a 103 



c ,.^al07 



a 108 



.106 



108 



.104 



.a 104 



el0& 



=J > <X ^ u— i^s > 

^loe 



^ 

120 



230 



231 (a^s^^:^^ 



232 



















^— 













I 



r234 



235 



236 



T 



(12) 



i|tlB¥14-111626 



14] 



-201 



•202 



V 



a 201 



a202 



203 



mft:^-7-t:y hM« FFT 



220 



a206 



-OFDMt^— ^ 
a203 



a209^ 



209 



208 



a207 



a210 



'206 



.a207 



207 



a205 



204 



.a 204 



205 



a2n 



210 



a212 



^2U 



a213 



"T212 



[137] 



240 



i 



241 











try hlk 


to XUSiebli:^ 




>< 








/242 














(13) 



i|f§B¥14-l 11626 



PIS'— A(##) 5J065 AC02 ADIO AH04 AH12 AH13 



AH23 

5K014 AAOl BAIO BAll EAOl HAOO 
5K022 DDOl DD18 DD33 DD34 
5K046 AA05 DD02 DDIS EE19 EE42 
EE56 



imSPABE BLANK (USPtO) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents subniitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



LI FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




THIS PAGE BLANK (usm 



! 



